The genus Sinningia belongs to the Neotropical tribe Gesnerieae, subtribe Ligeriinae, presently consisting of only three genera, Paliavana, Sinnigia and Va n h o u t t e a . These genera were separated from a larger concept of tribe Gloxinieae based on phylogenetic studies with molecular data. In Rio Grande do Sul, southern Brazil, 12 species and one natural hybrid of Sinningia have been recorded. Species of Sinningia in this area are erect or ascending herbs or subshrubs arising from underground or partially exposed tubers. They grow in very distinct ecological conditions, from water-saturated marshes to dry grasslands or shrublands, but most often in rupicolous or epiphytic habitats commonly associated with forest environments. In this review we provide an identification key to the species level and morphological descriptions and illustrations, comments on taxonomic aspects, distributional maps and IUCN Red List Categories and Criteria for all twelve species. Additionally, we designate lectotypes for S. allagophylla and S. sellovii and consider the recently described S. lutea as a synonym of the highly variable S. allagophylla.
Introduction
Most species of Sinningia have well-developed tubers, allowing them to grow in relatively dry habitats, such as The genus Sinnigia includes ca. 70 species of shrubs, rocky outcrops and coastal dunes. In contrast, a few spesubshrubs or tuberous herbs occurring in a wide range of cies occur in permanently water-logged marshes and peatgeographic regions and growing under distinct ecological bogs, and so the entire genus can be regarded as occupying conditions (Skog & Boggan 2007; Chautems et al. 2010) . environments with very diverse water availability (Perret The genus is presently placed in the tribe Gesnerieae, et al. 2006; Chautems 2008) . The flowers of Sinningia, like subtribe Ligeriinae, together with the genera Paliavana those of Va n h o u t t e a , mostly display long and narrow coand Va n h o u t t e a (Weber et al. 2013) . Perret et al. (2003) rolla tubes that are adapted for hummingbird pollination demonstrated that Sinningia is paraphyletic. A new generic (SanMartin-Gajardo & Sazima 2005a) . In the closely related circumscription combining the three genera into a monogenus Paliavana the flowers have broader and darker corolla phyletic taxon is in preparation (A. Chautems unpubl. res.) .
tubes which are more similar to a bat pollination syndrome The species of Sinningia are widely distributed from (Perret et al. 2001; SanMartin-Gajardo & Sazima 2005b) . southern Mexico to northern Argentina. An evident center There are no previous taxonomic treatments of Sinof diversity lies within the Brazilian Atlantic Forest, where ningia or the Gesneriaceae for the state of Rio Grande do ca. 60 endemic species occur. The genera Va n h o u t t e a (nine Sul. In early papers, mostly floristic surveys of particular species) and Paliavana (six species) are also endemic to areas or regions, the species of Sinningia were cited as Corythis mainly tropical formation, especially in southeast tholoma or Rechsteineria (e.g. Rambo 1961 ). Subsequently Brazil, so this region is the center of diversity for both the a few publications reported new occurrences for the state genus Sinningia and the entire subtribe Ligeriinae (Perret (Silveira 1992; Ferreira & Chautems 2012; Araújo et al. 2014) . A relatively low number of 2013; Ferreira et al. 2014b ) and proposed three new species Sinningia species occur in seasonal vegetation types, such with restricted geographic ranges (Chautems 1991 ; Buzatto as the semi-deciduous forests of the Paraná-Paraguay river & Singer 2012; Ferreira et al. 2014a ). The first natural hybrid basin, the cerrados of central Brazil, and the caatingas of in the genus was also described from Rio Grande do Sul northeastern Brazil (Chautems 2008; Perret et al. 2013) . (Ferreira et al. 2014b long, acuminate, margin entire, green to reddish, puberu-Leaves decussate, inserted along 2 nodes closely grouped at lent. Corolla erect 0.7-1.0 cm long, the apex of the erect stems, equal within pairs, petiole 0.5-1 magenta to red, pubescent, base with 2 dorsal gibbosities cm long, light green; blade elliptic to obovate, 4-6 × 3-4.5 somewhat united covering the calyx lobes, tube constricted cm, chartaceous, apex obtuse to rounded, base acute to cune-above base, 2-3 mm wide, then expanding gradually to ate, margin irregularly crenate, vivid green, adaxial surface 4-5 mm at throat, lobes 5, magenta, equal, ca. 1 × 1.5 mm. bullate and glabrous, specially when young, abaxial surface Stamens 4, included, filaments 0.5-0.7 cm long, glabrous, white, covered by a dense woolly indumentum beneath when anthers coherent, rectangular, pollen white, nectary conyoung, becoming looser and light brownish on older leaves, sisting of two dorsal glands, connate. Ovary 4-5 mm long, 5-7 pairs of veins. Inflorescence a frondose florescence with hispid, style 0.6-0.9 cm long, beige, pubescent. Fruit a dry paired-flower cymes with 1-8 flowers, borne on pedicels, two-valved capsule. 3-4.5 cm long, reddish, woolly. Calyx narrowly campanulate, Phenology: Flowers from November to March, fruits from fused at base for ca. 0.3 cm, lobes 0.5 cm long, narrowly lan-December to July. ceolate, apex acute, base truncate, margin entire, pale green, Distribution and habitat: The species occurs in Brazil, in pubescent. Corolla tubular, erect within the calyx, 3-4 cm the states of São Paulo, Paraná, Santa Catarina (Araújo et al. long, ca. 4 mm in diam. at base, tube 2.5-3 cm long, 4-6 mm 2014) and Rio Grande do Sul (Fig. 7B ), growing in marshes wide, orange, pubescent, base with 5 gibbosities between the and wet grasslands near [in?] the coastal plain. calyx lobes, lobes 8-10 × 10-12 mm, spreading and forming Conservation status: Endangered (EN) B1ab, according a right angle with the tube, the 2 dorsal ones narrower, up to the IUCN criteria, based on the extent of occurrence to 7-8 mm wide, tube inside light orange with darker lines, estimated to be less than 5,000 km far only in 4-5 loextending over the lateral and ventral lobes. Stamens 4, calities or municipalities where the species is threatened by cluded, filaments ca. 2 cm, white, glabrous, anthers coherent, habitat drainage and urban development star-shaped, pollen cream; nectary formed by two completely (IUCN 2013 Terrestrial herbs with erect stems arising from tubers. ranged in 1-2 whorls; borne on an erect axis of 10-30 cm Stems 40-100 cm long, tomentose, green to brown. Leaves long peduncles 0.3-2 cm long, green with reddish streaks, 3-whorled, inserted along 4-9 nodes, subequal, sessile or petipuberulent; pedicels ascending 2-5 cm long, green to ole 0.2 cm long, tomentose, green-brownish; blade lanceolate vinaceous, puberulent. Calyx subcampanulate, tube 1-2 to elliptic, 4-7 × 1.1-2.6 cm, acute at the apex, acute to obtuse mm long, hoary-tomentose, lobes linear, 2-3 mm long, at the base, margin crenate, 5-9 pairs of veins, adaxial surface acuminate, margin entire, green, glabrescent. Corolla erect green, pubescent, abaxial surface green to brown, tomentose within calyx, tubular, 3.5-5 cm long, pink, lanulose, base with tector trichomes. Inflorescences terminal, racemous, with 5 gibbosities between the calyx lobes, tube constricted three flowers per whorl; peduncles absent; pedicels ascending above base, 2-4 mm wide, then expanding gradually to 5-8 0.8-2.3 cm long, green, tomentose. Calyx campanulate, tube mm wide at throat, limb spreading, lobes 5, with many dark 4-6 mm long, tomentulose, lobes triangular to lanceolate, red dots, unequal, ca. 6-7 mm long. Stamens 4, included, 8-10 mm long, acuminate, margin entire, green, tomentose. filaments 3.3-4.5 cm long, glabrous, anthers coherent, star-Corolla erect within calyx, tubular, 3.5-4.3 cm long, shaped, pollen white, nectary consisting of two separate to red, pilose, base with 2 dorsal gibbosities somewhat united dorsal glands. Ovary 6-8 mm long, 3 mm wide, hispid, covering the calyx lobes, tube constricted above base, 3-5 style 4 cm long, reddish, pubescent. Fruit a dry two-valved mm wide, gradually to 8-10 mm wide at capsule, 1.3-1.7 cm long, 0.5-0.7 cm wide, acuminate, red-throat, lobes 5, red, unequal, the two dorsal ca. 4-6 mm long, dish brown, pubescent; seeds narrowly ellipsoid, 0.7-0.9 others 2-3 mm long. Stamens 4, exserted, filaments 3.5-3.7 long, brown.
cm long, glabrous, anthers coherent, globose, pollen white, Phenology: Flowers from September to November, fruits nectary consisting of 5 glands, two connate glands larger from October to January. than the others, two separate lateral glands and one isolated. Distribution and habitat: The species occurs in Argentina Ovary 10-12 mm long, 4 mm wide, hispid, style 3-3.3 cm (Misiones), Paraguay and Brazil (Chautems 2008) , from long, a dry two-valved capsule, Minas Gerais to Rio Grande do Sul .
cm long, and 0.6-0.7 cm wide, acuminate, reddish brown, In the latter state, the species is distributed mostly in the pubescent; seeds brown. northern part, in forested areas, where it grows epiphytically Phenology: Flowers from January to March, fruits on several species of phorophytes (Fig. 7B) .
February to July. Local names: batata-de-árvore.
Distribution and habitat: The species is widespread in Conservation status: Least concern (IUCN 2013 surface pale green to whitish, tomentose. Inflorescence Figs. 2E-G, 5F. terminal, racemiform, composed of paired-flower cymes; Rupicolous herbs with erect stems arising from tubers. Stems peduncles up 1 cm long, green with reddish streaks, hirsute; 30-60 cm, pilose, green with reddish streaks. Leaves decus-pedicels ascending 0.5-2 cm long, green, hirsute. Calyx sate, inserted along 2 nodes, rarely 3, closely grouped at the subcampanulate, tube 2-3 mm long, hoary-tomentose, lobes apex of the erect stems, petiole to 3-4 mm long, subequal, linear-lanceolate, 4-6 mm long, acuminate, margin entire, tomentose; blade elliptic to ovate, 9.5-15 × 7-14 cm, ob-green, pilose. Corolla erect within calyx, tubular, 2.8-3 cm tuse at the apex, cordate or sometimes unequal at the base, long, orange to red, puberulent, base with 5 gibbosities margin crenate, 4-8 pairs of veins, adaxial surface green, between the calyx lobes, tube constricted above base, 2-3 pubescent, abaxial surface pale green, tomentose. Inflores-mm wide, then expanding gradually to 5-6 mm at throat, cence a frondose florescence with paired-flower cymes with limb spreading, lobes 5, with few vinose dots mostly on 2-18 flowers per peduncle; peduncles erect, 7-15 cm long, ventral and lateral lobes, unequal, ca. 2 × 3 mm. Stamens 4, green with reddish streaks, pilose. Calyx subcampanulate, included, filaments 2.6 cm long, glabrous, anthers coherent, tube 1-2 mm long, green-tomentose, lobes triangular to rectangular, pollen white, nectary consisting of two separate lanceolate, 4-6 mm long, acuminate, margin entire, green, dorsal glands. Ovary 4 mm long, 1 mm wide, hispid, style pilose. Corolla erect within calyx, tubular, 2.8-3.5 cm, or-2 cm long, green, pubescent. Fruit a dry two-valved capange to reddish, pilose, base with 5 gibbosities between the sule, 0.8-1.0 cm long, 0.3-0.6 cm wide, acuminate, reddish calyx lobes, tube constricted above base, 5-6 mm wide, then brown, pubescent; seeds narrowly ellipsoid, brown. expanding gradually to 10-12 mm at throat, limb spreading, Phenology: Flowers from September to December, fruits lobes 5, orange to red, unequal, ca. 3 × 10 mm, all the lobes from October to March. with vinose dots. Stamens 4, included, filaments 2.5-3.2 cm Distribution and habitat: The species is almost endemic to long, glabrous, anthers coherent, rectangular, pollen white, Rio Grande do Sul, extending into small neighbouring areas nectary consisting of two separate dorsal glands. Ovary 7 in southern Santa Catarina and northern Uruguay (Grela & mm long, 2 mm wide, hispid, style 2 cm long, green, pu-Brussa 2005). In the state it has a rather wide distribution in bescent. Fruit a dry two-valved capsule, 0.9-1.1 cm long, the Atlantic (eastern) half (Fig. 7D) , where it occurs mostly 0.4-0.6 cm wide, acuminate, reddish brown, pubescent;
in sunny and shadowy rocky outcrops, from sea level up to seeds narrowly ellipsoid, brown. 1000 msm. Phenology: Flowers from September to March, fruits from Conservation status: Least concern (IUCN 2013). October to April.
Notes: The tubers of the species may reach more than 1 m Distribution and habitat: The species occurs in South Brazil, in diameter. in Santa Catarina and Rio Grande do Sul . Chautems, Candollea 46: 418. 1991. (holotype G-DC! G00133467, isotypes G! G00359977, P! Type:-BRAZIL. Santa Catarina: Bom Jardim da Serra, topo P00587364). das Serra dos Aparados, próximo ao monumento rodovi- Figs. 3E-F, 6F . ário, 1450 m alt., 2 December 1989, A. Chautems & R.Reitz Terrestrial or more rarely rupicolous and epiphytic herbs with 354 (holotype HBR!, isotypes G-image!, US). erect arising from tubers. Stems 30-80 cm long, un-Figs. 3C-D, 6E.
branched, villous, reddish. Leaves 3-whorled, inserted along Rupicolous or rarely epiphytic herbs with erect stems aris-3-4 nodes, clearly separated along the erect ing from tubers. Stems 10-15 cm, pilose, green to reddish.
thin whorl, petiole 0.2-3 cm long, villous, green; blade ovate, Leaves 3-whorled, inserted along 2 nodes closely grouped 5-14 × 3-8 cm, acute at the apex, obtuse to truncate or slightly at the apex of the erect stems, subequal, petiole 0.3-2.5 cm, cordiform at the base, adaxial surface green, sericeous, abaxial tomentose, pinkish below; blade elliptic to ovate, 6-15 × surface pale green to canescent, tomentose, margin irregularly 3.5-7 cm wide, obtuse at the apex, cordate or sometimes serrate to serrulate, unequal at the base, margin irregularly crenate to serrate, pseudo-umbellate, in one or two whorls in the upper stem, 7-9 pairs of veins, adaxial surface green, strigillose, abaxial peduncle 1-5 mm, bracts 5-15 × 3-5 mm, pedicels 1.5-3 cm surface whitish-tomentose with midrib and veins pinkish. long, densely pubescent. Calyx campanulate, fused at base Inflorescences terminal, pseudo-umbellate, composed of for 2-3 mm, lobes linear-lanceolate, 3-4 mm long, apex paired-flower cymes, borne on an erect axis of 7-17 cm long, acute, margin entire, green to reddish, pubescent. Corolla reddish green, hirsute; peduncles 0.1-1 cm long, reddish, erect in the calyx, tubular, constricted hirsute; pedicels ascending 1.5-4 cm long, reddish, tomen-above base 3-4 mm wide, then expanding gradually to 5-7 tose; rarely, a second inflorescence develops above the first. mm wide at limb spreading, base with 5 gibbosities Calyx campanulate, tube 2-3 mm long, hoary-tomentose, between the calyx lobes, bright lobes linear-lanceolate, 5-7 mm long, acuminate, margin the upper half, pubescent, the two dorsal entire, reddish, pilose. Corolla erect within calyx, tubular, ones 3-4 × 3-4 mm, the ventral and lateral lobes 3-4 × 4-5 2.5-3 cm long, pink to dark-pink with dark red striations mm, overlapping the apex, erect slightly spreading, and dots toward the upper half, pilose, base with 5 gibbosities throat pink with streaks extending the inner between the calyx lobes, tube constricted above base, 4 mm lobes. Stamens 4, included, anthers coherent, wide, then expanding gradually to 6-9 mm at throat, limb forming a rectangle, pollen white; nectary consisting of two spreading, lobes 5, unequal, the two dorsal partially connate, dorsal glands, ca 3 only 12 touching in 6 × 8 mm wide, others subequal, ca. 6 × 6 mm. Stamens growing on coastal dunes or restingas (Fig. 7E) . Occasionally Distribution and habitat: The species occurs in Brazil, in the species also grows on rocks and trees in the Santa Catarina and Rio Grande do Sul .
zone between beach and coastal forest. This is In the latter state, it occurs only in a restricted area in the the only species in the genus growing on sandy substrate, northeastern highlands (Fig. 7D ). This species inhabits the with tubers that can be totally buried in sand (Chautems abrupt escarpments and the edges of the canyons. It can also et al. 2010). occur epiphytically in the forests near the canyons.
Conservation status: Critically Endangered (CR) B1ab, Conservation status:-Critically Endangered (CR) B1ab, according to the IUCN criteria, based on the extent of ocaccording to the IUCN criteria, based on the extent of occur-currence estimated to be less than 100 km strongly rence estimated to be less than 100 km with two locations fragmented habitat, due to urban expansion along coastal known (IUCN 2013) .
beaches (IUCN 2013) . mes, base glabrous, base with 2 dorsal gibbosities somewhat cm long, dark pink to crimson with vinaceous streaks and united covering the calyx lobes, tube constricted above base, dots toward the upper half, puberulent to pilose, pubescent, 2-4 mm wide, then expanding gradually to 5-7 mm after 2-3 mm wide at base, base with 5 gibbosities between the contracting slightly at throat, limb spreading, lobes 5, pink, calyx lobes, the two dorsal ones larger than the three oth-red, or greenish, rarely white, equal, ca. 2-3 × 4 mm. Stamens ers that are barely marked, tube constricted above base, 4, exserted, filaments 2-3.2 cm long, glabrous, staminode then expanding gradually to 4-6 mm wide at throat, limb present, anthers coherent, rectangular, pollen white, nectary spreading, lobes 5, unequal, the two dorsal ones 2-3 × 4 mm, consisting of two connate glands. Ovary 4-5 mm long, 1-2 ventral and lateral lobes 3-4 × 4 mm, overlapping slightly. mm wide, hispid, style 2-3.3 cm long, greenish, pubescent. Stamens 4, included, filaments 2-2.5 cm long, glabrous, Fruit a dry two-valved, ball-shaped capsule with a short beak, anthers coherent, rectangle, pollen white, nectary consist-1.0-1.1 cm long, and 0.5-0.6 cm wide, acuminate, reddish ing of two separate dorsal glands, ca. 2 mm long, whitish. brown, pubescent; seeds narrowly ellipsoid, brown. Ovary 8 mm long, 3 mm wide, hispid, style 2.1-2.6 cm long, Phenology: Flowers from September to February, fruits reddish, puberulent. Fruit a dry two-valved capsule, 1.1-1.5 from October to March. cm long, 0.5-0.7 cm wide, acuminate, reddish brown, pu-Distribution and habitat: The species is widespread in bescent; seeds narrowly ellipsoid, 0.5-0.6 mm long, brown.
Argentina al. 2014) . In this latter state it occurs in all regions mostly in from Cambará do Sul, a municipalitiy in the northeastern the northern forested areas, and more rarely in the southern highlands of Rio Grande do Sul (Fig. 7E ). The dominant grassland areas (Fig. 7E ). The species inhabits rocky outvegetation types in this region are araucaria forests and crops, especially in shady and humid places. montane grasslands of the Atlantic Forest Domain. Sinningia
Conservation status: Least concern (IUCN 2013). ramboi occurs predominantly on rocky outcrops near the Selected material: BRAZIL. Rio Grande do Sul: Bento abrupt escarpments of the canyons, at around 1000 msm, but Gonçalves, 17/X/1988, N.Silveira & J.Mansan 6065 (HAS), can also grow epiphytically in the nearby montane forests.
Canela, 5/X/2012, G.E.Ferreira 224 (ICN), Caxias do Sul, 10/ The species has a relatively large population around the 
